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Distribution of the Utsh chub ( ^jils ^g^rsrji^ ) ^^^ studie 
on the upper Missouri Hiver system between Hebgen Lake on^,^ th 
Madison River and Morony Dam at Great Falls^ Field-work was 
done Ksy through September 1973 « The Utah chub was found 
to be well established throughoiTt the length of the Madison 
River« A weak population oV Utgh chub has been established 
in the southern (upstream) end of Canyon Ferry Reservoir^ - 
Single Utah chub specimens- were collected in Hauser'. Lake' and 
Lake Helena. -- No Utah chubs were^ collet 
Hauser Dam^ 'through the river systeini t^ 
stream dispersal rates based on the distance from Hebgen 
Lake to Hauser Dam (3^2«7 km) ranged from 8«9 km/yea.r for 
s 1970 Utah chub collection in Hauser Lake to 7«3 km/year 
for the collection made in this study« Adult Utah chubs 
were generally captured in areas of reservoirs where rooted 
aquatic plants v;ere lacking^ water depths were less than 3 ^ 
and substrates were composed of rocky or sandy gravels The 
Utah chubs sampled in Canyon Ferry Reservoir and Hauser Lake 
in dredged areas of the reservoirs « 
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INTRODUCTION 
The Utah chub (scientific names of fish are given in Ap- 
pendix a) was nstive to the Bonneville Bssin in IJtsh and the 
Snake River above Shoshone Foils in Wyoming (Baxter and Simon 
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In Hontsns, the Utah chub has been limited to th^ 



'er Missouri River basin and has not been reported froFi 
the Yellowstone and Milk River basins^ nor from waters on the 
west side of the Continental Divide, 

Around 1935§ the Utah chub was indrod.uced into the 
upper Missouri River system at Hebgen Lake on the Ksdison 
River (C-rahain 195U)= Live bait fishermen were suspected of 
making the introduction^ Similarly^ the Utah chub was into-- 
duced into the Green River in V/yoming and the Colorado River 
in Utah^ Following introduction^ this fish was sble to com^ 
pete successfuTly and in many cases became the dominant 
species in the new environment* 

High fecundity^ and generalized food^ reproductive ^ and 
hibitat requirements provide the Utah chub with the potential 
to build dense populations. Lakes and streams where the speci. 
has become a problem are either not within the chub^s nstive 
range^ or if so^ have been much modified by man (Sigler and 
Miller 1963)* Lack of recreational and comjnercisl fishery 
value ccm.pounds the predicament of managing expanding chub 
populations (Brown 1971^ Baxter and Simon 1970)* 

"' ^ ° "* ' "' "".ssouri River system could 

result of irrigation under 
Diversion Unit in North Dakota (Internationsl 



's as 
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Garrison Diversion Study Board 1976)^ The Utsh chub was identi 
Tied as s potential probXen species* The Study Board concludei 
that the Utsh chub could eirentuslly inhabit the upper Missouri 
River to- Lake Sskakawes^ disperse through the diversion unit^ 
become established in Canada^ and reduce Canadian recreational 
and commercial fisheries for native species^ 

Concerned about possible interbasin chub movements^ the 
United States Department of the Interior^ Bureau of Reclsnstioi 
contracted the Montana Fish and Game Department to study Utah 
chub, distribution in Montana ^ s upper Missouri River basin^ A 
single objective was .^defineds Determine the distribution of 
the Utah chub in lake and reservoir habitats^ major sloughy 
.and backwa^ter areas from. Hebgen Lake to Holter Lake« The studj 
area was later expanded to include the Missouri River from 
Kolter Dam through the reservoir system, at Great Falls to 
Morony Dam^ 

A brief literature review prefaces this report and pro- 
vides -background information on Utah chub life history^ 



LIF3 HISTORY 



Habitat 



D has very generalized habitat requirem.ents 
and thrives over s wide range of temperature and water types 
It can be found in coooler water^ ranging from. 15-20 G in thi 
summer g or in warmer 27-}'i'^0 water (Sigler and Miller 1963)^ 
Preferring slower moving or still wster^ the Utah chub is cor 
mon in sprrnes , irrigstion dtiehes . Donds . sloughs . creeks i 
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rivers^ lakes and reservoirs over its present range (Baxter 
and Simon 19?0^ Brown 1971, Sigler and Miller 1963). 

The smount of cover utilized by this fish depends largely 
on the season^ age of the fish^ and on the svallability of 
suitable cover* Pry typically school slong protected shore™ 
linesj using rooted aquatic vegetation and inundated terres™ 
trial plants as nursery areas (Varley and Livessy 1976^ Graham 
1961 )« Age 14- and m- Utsh chubs in Flaming Gorge Reservoir 
(Wyoming - Utah) began to wander into deeper waters during 
daylight hours when predation by salmonids was minimized 
(Vsrley and Livesay 1976) « However^ some suthror felt that 
younger chubs ventured to deeper water at night and remained 
in shallow water during daylight hours (John 1959) « In either 
case^ most authors agreed that young Utah chubs through age 
II4- remained closely associated with vegetation or other es^ 
cape covers 

Around age 1X1+^ Utsh chubs are recruited to the adult 
population 8 Other than during spawnings adult chubs are 
found in littoral and pelagic waters^ often in schools of 
variable si2e« Some evidence exists indicating adult Utah 
chubs are territorial^ and do not readily migrate from one 
srea to another (Olsen 1959^ John 1959j both cited by Varley 
et si. 1976). 
Maturity 

In general g msle Utah chubs begin to mature sexually in 
their third ysar^ and females in their fourth year (Parley 
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and Livesay 1976, Gransm 1971^ Gaufin 196k$ Olsen 1959)= 
Most resesrchers reported at least a small percentage of ripe 
three-^jear old chubs^ however^ in Two Ocean Lake^ Wyoming all 
age. Ill Utah chubs were immature (John 1959). Only 15 
percent of the Utah chubs examined in Two Ocean Lake were 
mature by age IVj 75 percent were mature at age Vp and all 
fish examined were mature by age ^VI (John 1959) « 

Fecundit;^ 

In fecundity work by Graham (1955) in Hebgen Lake^ 
Hontans^ 8nd Olson (1959) in Scofield Heservoir^ Utah^ Utah 
chubs averaged I4.0750 snd 25282 eggs per female respectively « 

Varley and Llvessy (1976) reported that female chubs in 
Flaming Gorge Reservoir averaged i|.911 eggs at age III^ 
15600 eggs a.t age IV^ and 83SOO eggs at age V\ Varley and 
Livessy (1976) also felt that following introduction^ ex~ 
pending populations demonstrate substantially increased fe™ 
cundity over well established populations* 

Spawning 

Mature spawners begin to congregate in littoral and 
eulittorsl waters when water temperatures approach 12^16°C 
(John 1963, Graham 1961^ Gaufin 196ij.)« Gvahsm (I96I) re- 
ported spawning activity as early as mid May^ and ss late 
ss mid August in Hebgen Lske^ Most authors agreed that pre^ 
ferred spawning habitat consisted of a zone of vegetation 
or cover in the eulittorsl zone^ over a silt^ mud^ or sand 
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substrate (Varley and Livesay 1976, Olson 1959^ John 1959? 

Graham 1961)* Spawning usually occurred in areas with a 

grsdual slope and some protection from wind and wave action^ 

Cover appears to be the key element of spawning hsbitat; 

several authors reported that areas with all features except 

cover were not utilized for spawnings 

Ripe spawners move into spawning areas during early 

evening and school just off the shoreline (Varley et al« 
1976)^ Single females accompanied by two to three males 
broadcast eggs in 3^0-1200 xrm of water (Sigler and Miller 
1963) s This process can continue for a period of several 
weeks until a female has completed spawning (John 1959^ 
Graham 195^) » '^he non^adhesive eggs are spread at random 
above the substrate and sink to the bottom (Graham 195i|-) ^ 
Eggs hatch in 9 days at 18,2°C and in 6 days at 19.6^0 
under laboratory conditions (John 1959)^ 

Age and Growth 

Age and growth work is done using scales « Scales first 
form along the lateral line st 20-21*5 ^^ standard lengthy 
and form annuli from October to March (Carbine 1936)^ Growth 
is usually computed assuming direct proportion between body 
and scale growth^ and correction factors are occasionally 
used (Carlander 1969, Neuhold 1957) « McConnell et al. (1957) 
felt that variations in growth rates at different locations 
yere due primarily to density dependent factors rather than 
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climatological or other fsctorss This idea is shared by 
several a.uthors^ 

Table Ip taken from Qsrlsndev (1969) and Yarley et« al^ 
(1976) compares calculated total lengths at each snnulus for 
several locations* As with most fxsh^ Utah chub growth 
rates appear somewhat faster for new and expanding populations « 
In general adult total lengths range from 20], to 2SI4, mm 
(Baxter and Simon 1970) « The largest Utah chub reported 
was 56.0 -mm long^ weighed I36O g^ and was collected in Bear 
Lake^ -trtah (Sigler and Miller I963), Growth rates in lakes 
where the Utah chub is endemic appear to be slower thsn 
growth rates in lakes and reservoirs where this fish has been 
introduced (Varley and Livesay 1976) « 

Diet 

Quite versatile g the Utah chub is an omnivorous feeder^ 
Utilizing primarily zooplankton when youngs this fish con- 
verts to a variety of insects ^ planktonic organisms and f-ils™ 
mentous green algae when older {Sigler and Miller 1963s Baxter 
and Simon 1970^ Brown 1971) « Vsrley and Livessy (1976) ob™ 
served that £3£h|liE ^^^ copepods predominated in stomach 
samples (by volume) followed by Spirogyra^ Phytoplsnkton 
and the f ilaJTientous algae (£lado£hor£ and Spirog^ra) were 
the dominant fall food items ^ Gaufin (19614.)^ and Olson 
(1959) both observed similar patterns^ Fish or fish eggs 
were not eonsumsd in significant sjtiounts in any of the studies 
reviewed « 



Tsble 1# Utah chub growth (calculated total lengths) in selected lakes and 
i-eservoirss Table compiled from Cerlander (1969) and Varley et« 
8l« (1976)« 



LOCATION CALCULATED TOTAL LENGTH AT EACH ANN0LUS 



Fish Lske^ Utah 
(Hazard, 1935) 

Bear Lake^ Utah 

(McGonnell et« al« 1957) ^^^ ^^ /-/ 'h-i '^^ ^-^^- ^^h- ^i i j-^^^ j-j^ ^ 

Hebgen Leke^ Kontsns 

(Peters, 1961+; and Graham^ I96I) 

In^rement^^of^Growth I 

Number I 

Flaming Gorge Reservoir^ V^yoming 
(Vsrley and Livesay^ 1976) 
Increment of Growths 
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Mortality 

Mortality increases rapidly at maturity for both sexes 
although is usually higher for males* Varley and Livessy (1976) 
stated that in Flaming Gorge Reservoir^ female Utah ohubs 
outn^iInbe^ed males 10 to 1 in sge groups five and older* John 
(1959) and Graham (1969) noted that males seldom survive be- 
yond sge 6 and females older tha.n 7 sre very rare« 

Disease 

Most diseases found in Utah chub populations are enzootic 
and usually occur only "under stress conditions when host re-- . 
sistance is low« Widespread mortality among spawners is- usually 
attributed to two species of myxobacteria exhibiting character™ 
istics similar to peduncle disease sxkX columnaris (Varley et« 
al« 1976)^ The fungus Saprolepinia g and a flagellated protO"~ 
^°^^2 .gosjtia have also been reported in Flaming Gorge Reservoir* 

John (1959) noted several nematodes and parasites in-" 
eluding a larval tapeworm (species not reported) which oc- 
curred in 1 percent of the Utah chub population in Two Ocean 
Lske^ Wyoming* The eye fluke^ Bifilpstomum spathaceumg has 
been documented in several Utah populations (Evans et^ al« 
1976, Pslmieri 1976 and 1977)^ 

DESCHIPTIOM OF STUDY ARa4 
The study ares was located in the State of Montana, on 
the Madison River and upper Missouri River between Hebgen 
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s the 



and Morony Dam et Great Falls « At Three Forks in Gallatin 

y^ the Madison^ Jefferson^ and Gallatin 
^ether to form the Missouri River^ Pigure 1 
srea selected for study. The primary areas sampled were 
Canyon Perry Reservoir^ Hauser Lake^ Lake Helena ^ Holter 
ind major slough areas on the Madison, lower Jefferson ai 



Missouri Rivers » Limited sampl 
Ennls Lskes^ Fisure 2 identifi! 



■Dgen ana 



Hebeen Lake 



neogen beKe m liaiiatm county is an 
Madison River 29 km northwest of West Yellowstone ^ ' The rese: 
voir^ formed by sn earthf ill-concrete core dam^ was completer 
in 1915' A severe earthquake August 7? 1959 lowered the dam 
2^97 ^ and changed the reservoir basin somewhat* The dan 
was repaired in I960 to its present, condition^ Popular for 
recreation^ the reservoir is operated by Kontans Power Gompar 
for hydroelectric storage^ At spillway elevation of 1995 ^ 
the reservoir stores about k65 hjn^ of water (usable capacity' 
over a surface area of SSkk- ha « Grehan (1961) noted a raaxi- 
mum recorded surface tempersture of 2l4.°C^ and a msximum deptr 
of approximately 19 m« 

Much of the reservoir is shallow^ The Grayling Arm 
has a depth of less than U«6 m in most places and is usually 
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FIGURE 2^ Map showing geographical locations in the study 
area on the Jeff erson^ Madison ^ Gallatin^ and 
upper Missouri Rivers* 
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line consist of sand and gravel « Rooted aquatic vegetation 

was abundant throughout the arm in large patches during July 

19782 although Graham (I96I) reported that vegetation abundance 

■ - ^ -r- 
fluctuated wildly from year to yesr^ / 

Similarly s well over half of the Madison arm is less than 

i|.s6 m deep at spillway elevation* Substrate in this area of 

the lake is largely ssnd and gravels Rooted aquatic vegetation 
is abundant in the shallow areas « " ■'; 

Basically Hebgen Lake is managed for its rainbow."' and brown 
trout fishery^ although anglers also enjoy moderate' numbers 
of mountain, whitefish and a few arctic graylings ""'T'he Utah chub 
is by far the dominant fish in the lake* Small numbers of 
longnose . sucker^ longnose dace, and mottled sculpin are also 
presents - ■ 

Snnis Lake ' ■ ,. 

Ennis Lake in Madison County is an impoundment on' the 
Madison River 8 km northeast of McAllister. Snnis Dam^ also 
known as Madison Dam, was completed in 190O and is operated 
by Montana Power Company as a hydroelectric storage 'facility . 
At the top flashboard elevation of lk76 m, the smsll saucer 
shaped reservoir stores SO.h hm^ of water over an area of 
1539 ha. 

Ennis Lake is noted for its high water temperatures^ 
shallow depth, and abundant rooted aquatic vegetation. A 
thermograph placed on the Madison River below ^nis Dam 
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13 
June 21g 1977 indicated m&sn water temperatures of 20^3 G 
for the last 10 days of June^ 20.0^C for July, 19.0^C for 
August^ and II4..5 C for September (197?)^ 

The southern half of the lake is generally less thsn 1 m 
deep and covered with a thick mat of rooted aquatic yegeta.tion 
The northern half of the lake ranges from 1 m to 3»5 ^ deep 
over most parts^ with the deepest point near the dam being 
il^to m« Rooted aquatic vegetation is very patchy in the north- 
ern half and exists primarily along the shallow shore areas^ 
The substrate is bssicslly s sandy gravel composition^ but 
areas where vegetation is thick have accumulated large quanti- 
ties of silt and detritus. 

The Utah chub and white sucker are the dominant species 
present in the Iske^ Brown trout^ rainbow trout^ arctic 
graylings mountain whitefish^ and longnose sucker are also 
present* 

Bast Three Forks Pond ; : ^ • ^ r ^ 

East Three Porks Pond is the eastern most pond of three 
ponds located on the east side of Three Forks in Gallatin 
county^ The 8 hs pond is sn old gravel pit filled primarily 
by groundwater^ however some water enters the pond from the 
nearby Madison Hiver^ particularly during high water season* 

The depth is less than 3 ^ deep^ and rooted aquatic 
vegetation is abundant over the gravel substrate* Tempera- 
tures typically range from 20^0^0 to 2i|^0 G over the June 
through August period « The intermittent connection between 
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the pond and the Madison River gives the pond importance- as 
potential Utah chub habitats 

East Three Forks Pond is dominated by populations of 
golden shiner g white sucker^ and carp^ Brown trout ^ mountain 
whitefishg. longnose sucker, yellow perch^ Isrgemouth bass, 
pumpkinseeds and Utah chub sre all present to s lesser degree^ 

Ka^i£ori_River_Sloughs_ 

Madison River Sloughs is s portion of the Madison River in 
the vicinity of Three Porks and Interstate Highway 80^ with 
well developed backwater and slow aress^ pools and eddies^ 
Most of the water is less than 2 m deep and has good cover 
in the form of emergent and rooted squstic vegetations rocks^ 
logsj and various rip-rap* 

The sloughs are used by brown trout^ yellow perch^ large^ 
mouth bass^ white sucker, golden shiner^ and Utah chub^ Oc- 
casional rainbow trout^ mountain whitefish^ and longnose sucker 
can be found « 

S.cofie,ld-.Pond ' c- ■ : ■■" ■ ' 

Scofield Pond is a 2 ha backwater area on the Jefferson 
River near the west side of Three Forks and south of Inter- 
state Highway 80« A side channel of the Jefferson Hiver flows 
through the pond creating good water turnover and fish access ^ 
Rooted aquatic vegetation is abundant over a silted gravel 
substrate* Mater depth reaches 2 m« 
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V/illisms Slough is s i|. ha area of flooded depression 
and side channels along the Jefferson River 3«^ ^ west o 
the town of Willow Greek. The water is seldom deeper tha 
m and becomes stagnant in areas where flows are poor* " 
vegetation and willows dominate the edges of the sloug 
extensive beds of rooted aquatics growing in the open 
areas* The substrate is largely soft muck. 

Yellow perch J white sucker ^ csrp^ golden shiner ^ 
mouth bass snd black crappie are found in the sloughs 

Toston Dam \ ^: ^--Or ^ 



iston Dsm is located a.bout 7 km southeast of Toston on 



>r8ge is created 
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The habitat in the Toston Dam impoundment is not notice- 
ably different from the Missouri River habitat in the area s- 
round Toston Dsm^ The strong current typical of the river 
above and below Toston Dam prevails in the impoundment itself 

and maintains a high rate of water turnover^ 

A deep 2 to I4. m channels with scattered large submerged 
boulders characterizes the lower 2 km of the impoundment » 
The upstresin reaches have shallow areas of deposition sod is™ 
lands « ... " ^ 

Some development of rooted aquatic vegetation is. present 
on the downstream side of bars and islands* -Temperatures -^ - 
normally reach 22 Q in July and August^ and the maximum re- 
corded surface temperature was 25*5°G (July 23s 1952) « 

Strong populations of brown trout^ rainbow trout^ mountain 
whitef ishg white sucker ^ longnose sucker ^ stonecat ^ and flat™ 
head chub are present in the Toston Dam impoundment along with 
a few yellow perch and carp* 

Canyon Ferry.... Heservgir i '7 -^>, ""^ '^z 'a-' 

Canyon Ferry Reservoir is' located on the Missouri River 
in Lewis snd Clsrk^ and Broadwater Countiesi the dain being 2ij.«0 
km east of Helena and the headwaters entering the reservoir 
about 2 km northeast of Townsend^ The dam was completed in 
1953 snd stores water for flood control^ irrigation^ power 
generation^ and recreation^ Water storage in Canyon Ferry 
Reservoir submerged the old Lake Sewell^ a Kontsns Power Com^ 
psny reservoir 8 



reservoir is sbout 1^0 ^0 km long hsd holds nearly 253^ 
'"nm^ of water over sn area ot 1 ij. 2 1^5 J^-s st maximtin capacity (1X55 
m elevation) « A broad^ flgt^ bssin holds the southern half of 
Canyon Ferry Reservoir and is about 8,0 km wide« The northern 
half of the reservoir is more confined by steep hills and has 
widths ranging fron 1«5 to 3 = kn« The msximurn depth is 50 = 3 -^ 

Mean monthly water temperatures st the generator outlets 
below the dam for Msy^ June^ ^Tuly^ August ^ and September (1977) 
were respectively^ 7.0°C, g.S'^C, 11.0°C, 13.0°C and 1[|..5°C. 
Surface water temperatures at the dam typically range sbout 
5«8^G higher than the outlet temperatures over the same time 
period* Shallow areas and bays in the upper end of the reservo" 
warm to 20 «0 G through July and August^ and exhibit maximum 
surface temperatures as high as 26^0 G on some daysa 

The Bureau of Reclamation com.pleted a series of four 
diked ponds covering sbout 7^9 ha at the southern end of the 
reservoir in 1973^ The ponded areas range in depth from 0«5-~ 
2,0 m^ During July 1978s water depths were 2»0~l|.«5 ^^ over 
the southern 1/5 of the reservoir^ 



In general^ rooted aquatic veget, 
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.s ia 



areas of the reservoir^ although most bays had som.e aquati 
plant growth in shallow areas ^ 

Managemient of the diked areas will be aimed at pro 
diverse stands of emergent and floating vegetation of val 



The substrste in the southern end. of the reservoir is 
largely sandy gravel and reworked soils of volcanic origin. 
Dredging to remove materisl subject to wind erosion when the 
reservoir is low has produced s fairly uniform bottom on the 
reservoir side of the dikes* Clay and sandstone substrates 
dominate the mid-reach with areas of finer material around 
small and largely intermittent stream inlets. Sand and rocky 
gravel form the substrate at the northern end of Canyon Ferry 

Brown trout ^ rainbow trout ^ mountain whitefish^ and 
yellow perch provide the sport fishery for Canyon Ferry Heser' 
Vlhite sucker^ longnose sucker^ carp^ flsthead chub^ and Utah 
■chub are also founds Other fish reported from the reservo^ir 
■inolude mountain sucker^ golden- shiner^ longnose- dace^ burbot, 
bluegills largem.outh bass and mottled sculpin* Kokanee fry we 
stocked in 1966^1968 but few adults were ever reported? and no 
returns from plants of channel catfish made in 196I|, and 1' 
have been reported* 
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21 
Anglers prize the brown trout^ rainbow trout^ and wall-- 
eye in Holter Lake^ \#iitefishj yellow perch^ white sucker^ 
longnose sucker^ and carp are also foimd* 

Hissouri River Near Cra_i_g -^ 

The Missouri River between Wolf Greek snd Craig has 
several areas of well developed backwaters and deep pools ^ 
Substrates are largely gravel and rubble with scattered large 
boulders 8 Silt and muck predomina.te in the backwaters * 
Hooted aquatic plant growth is negligible through this area 
of river. Fishes sampled commonly included brown trout ^ 
rainbow trout^ mountain whltefish^ burbot^ white " sucker^ and 
longnose sucker^ 

TiJi^inger_Slough 

Tintinger Slough is a 10.0 ha slough 6 km south of Gas- 
cade along the Missouri Hivers Connections between the slough 
and river are intermittent and probably occur only in spring™ 
time during highwater* Maximum depth in the slough is lo ^^ 
Hooted aquatic vegetation is abund8.nt over the sand-gravel 
substrate and emergent vegetation crowds the edges « V/ater 
temperatures approach 27^0 during July and Augusts Yellow 
perchj black bullhead^ white sucker^ longnose sucker^ and carp 
reside in Tintinger Slought 

Heservoir System, at Great Falls 

Five small dams were constructed on the Hissouri River 
at Great Falls by Montana Power Company for power generation^ 
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The dams simply increase pressure head and do not store sig- 
nificant volumes of water^ although approximately 29 km of 
river is effected by the system^ Progressing downstpeam^ the 
dams 3P8 nameds Black Eagle^ Rsinfoow^ Cochr'anea Ryan^ and 
Morony « 

Black Sagle Dam was completed in 18905 redeveloped in 
1927^ and has a volime of 2^1 hm-^« The deepest point in 
Blsck Sagle is l^^S ^« Rainbow Dam was completed in 1910 
and impounds 1*3 tm-' of water* The maximum depth in Rainbow 
is 6»7 m« Cochrane Bam^ the newest of the five dams was com- 
pleted in 1957^ has a volume of 3^3 hm-^^ and a maximum depth 
of 25«0 m« Ryan Dsm^ completed in 19l5s impounds 2^d hm*^ of 
water^ and has a maximxim depth of about 17^5 ^« Morony Dam^ 
completed in 1930s holds about 16,3 hm-^ of water and has a surface 
area of 121 «i+ ha « The maximum depth of Morony is 22«6 m« 

Black Sagle and Rainbow are similars being shallow and 
heavily silted* Cochrane, Ryan^ and Horony are deeper^ have 
sandy mud and rock substrates 5 and are located in a relatively 
steep walled canyon ares^ Hooted aquatic vegetation is limited 
throughout the reservoir system^ During July and August^ sur™ 
face water temperatures are about 20^0 G« 

Fish most commonly sampled in the reservoir system at 
Great Falls includes brown trout^ rainbow trout ^ mountain 
whitefishg walleye^ yellow perchg stonecat^ black bullhead^ 
white sucker^ longnose sucker^ and carp« 



tsilwsters of Canyon Ferry Dam^ The lower half of the 
reservoir is basically confined in s steep canyon^ with open 
areas to the east slong a dredged area called the 31dorado 
Bar^ snd on the west slong Prickly Pear Creeks Prickly Fear 
Creek joins Hauser Lake with Lake Helens through an open chan 
nel outlet works on Lake Helena* The control works was con- 
structed in 19i|-5 to separate snd allow independent regulation 
of the two reservoirs « 

Hauser Lake is used primarily for power generation snd 
recreation* Limited dredging of areas in the reservoir has 
been done by sapphire mining interests but is currently con- 
fined to the tsilwaters of Canyon Ferry Dam^ Mean 



water temperatures for June^ July, August^ snd September usua 
range around 2U0°G, 2?,0^C, 20.0°C and IS^S^C respectively « 

Pish found in Hauser Lake include: brown trout^ ra 
trout ^ whitef ishg yellow perch ^ white sucker ^ longnose sucker 
carpj flathead chub^ and Utah chub, ■ 
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3 used for power production bv Montans 



is chsrscterized by its shallow wa 
ed aquatic vegetation over a sandy 
stratss Surface temperatures frequently reach 25^0 C durii 
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Methods^ 

Fish were collected using 38^1 X 1«6 m experimental gill 
nets^ with mesh sizes graduated in 5 panels from 19*1 mm 
(stretched mesh) to 50«8 mm. Nets were generally set in the 
afternoon^ fished overnight and picked the following mornings 
Eulittoral and littoral net sets were placed perpendicular 
to the shore line at depths ranging from 6 m to the surface = 
Additional sampling was done in the pelagic areas of reser^ 
voirs using surface net sets« ' 

Selected Utah chub specimens aollected during the pro-- 
grsss of the study were deposited in - the Zoology and Ki.tomology 
Department J Montana State University^ Bozeman^ Montana « Field 
work was done May through September 1978 » "^he locations of 
gill net sets in major reservoirs are recorded on maps in 
Appendices B through F« 



RESULTS 

The Utah chub has expanded its range in the upper Missouri 
River system since first being observed in Hebgen Lake around 
1935^ At present this fish has dispersed the distance from 
Hebgen Dam to Hauser Dsm^ a distance of 312.7 river km. 

Previous investigations by the Montana Fish sod Game 
Department demonstrated the occurrence of Utah chub through the 
full length of the Madison River below Hebgen ake by I96I 
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2k 
Utah chubs were reported from gill net ssmp 
Reservoir during 1967 snd 1963 (Bandow 1969 
In October of 1970 s single Utah chub was collected from 
Hsuser Lake by Montana Fish snd Game Department investigsto: 
(Helton 1978). 

This study confirmed the existence of Utah chubs in Osi 
Ferry Reservoir snd Hauser Lake^ No Utah chubs were saifiplec 
below Hauser Dam through the upper Missouri River system to 
it Great Palls « Figure 3 shows sit' 
were collected pre- 
Inowins .well 'established populations of Utah chub existed 



8 Uti 



;en Qud Ennis'Lakes^ sampling efforts were concentrated 
^stream between Snnis "Dam and Morony Dam^ Gill net hours 
logged on Hebgen and Snnis Lakes totaled only 80,0^ compared 
to 2157 = 3 gill net hours logged downstre.am from Ennis Dam^ 
Table 2 summarizes catch numbers and rgtes^ percents of sampl 
lengths J and weights of Utah chubs by sample area« 

Appendix 6 shows the data of Table 2 in English units 
of measurements^ Appendices H through V summarize gill net 
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i-J8terfowl ponds) contained 19 Utah chubs while the sarapl 
Hauser Lake and Lske Helens each contained only 1 Utah c 
chubs coinprised less than 1 percent of the samples from 
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reservoirs « 

The rate of dispersal or downstream migration for the Uts. 
chub WS3 calculated aa the distance moved downstresm from Hebgen 
Dsm per unit time since 1935= Dispersion calculations were done 
using the chub collections made for this investigstioni and for 
chubs collected by investigators on the upper Missouri River 
system previous to this study= Table 3 shows distsncesg sample 
dates and calculated dispersal rates for the study area^ Append- 
Vv contains the data of Table 3 in 3nglish units of measurements^ 

Dispersal rates to Canyon Ferry and Hauser Dams were 
6«7 and 7«3 km/year respectively when calculated using the 
data of this study. Using the 196? data of Bandow (1969) and 
the 1970 data of Nevals (Holton 1976), dispersal rates to Can- 
yon Ferry and Hauser Dams were 9»0 and 5^9 km/year respectively* 
Canyon Ferry Dsm is approxim.ately 287 «!; km from Hebgen Dam while 
Hauser Dam is about 312«7 km downstresm from Hebgen Dam^ 

Several features of preferred Utah chub habitat became ap- 
parent as the study progressed « Adult rj' - ■ - 
usually captured in areas where rooted a 
sent* If rooted aquatic vegetation was 

for example Ennis Lake^ the bulk of the chubs sampled were ca; 
^eas of the reservoir lacking dense rooted aquatics 
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All Utah chubs sampled were 
deep (littorsl areas) « This phenomenon could 
behavior since collections were made primsril; 
July and. Augusts Catch rates for Utah chub sampled in float- 
ing surface nets were nearly identical to chub catch rates 
in bottom net setSj being 1«26 chubs/hour and 1^16 chubs/hour 
respectively (for all chubs netted)* 

Substrates where Utah chubs were captured general 
hsd 3 rocky gravel or sandy gravel composition^ Large rocks 
and boulders were often presents In addition the substrates 
in Canyon Ferry Reservoir and Hauser Lake where Utah chubs 
were sampled hsd both been recently dredged^ Utah chubs were 
scattered across the entire dredged area of Canyon Ferry Reser- 
voir associated with the Bureau of Heclanation^ s dust abatemen' 
project « Chubs were not found in any other part of the reser™ 
voir* Tae chub sampled in Hauser Lake was collected fron an 
area near the 31dorado Bar which had been dredged for sapohire^ 
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s collected at Hsuser Lake 



Hsuser Lake indicates the Utah chub has been iinsble to develop 
sufficient numbers at this time to be resdily detectable^ 
An 6 year period has elapsed since the previous chub collection 
in Kauser was made and no apparent changes in the status of 

population have occurred^ Stating that no change 
population has occurred assumes that the origi-' 
chub collection in Hauser was in fact s Utah chub« 
ame sssumption was made when calculating downstream 
sal ratesg and will be discussed with respect to dis^ 



lersal at s Ist^ 
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istrate^ warm water 
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time^ possibly yesrs^ after they arrived^ Dispersal rt 
estimates were made using both the dates of observstioi 
this study^ and the observstions of Bandow (1969) snd ] 
(Holton 197Q)« Estirnatea of dispersal rate based on 
servstions ob Bandow in Canyon Ferry Reservoir (Utsh chubs 
collected in 196?) and Nevala in Hauser Lake are similar^ 
being 9«0 and 5«9 km/year^ These rates were calculstsd has? 
on the distance from Hebgen Dsm to the respective reservoir 
ds.ms* The similarity of the two estimates provide circun- 
stantisl evidence that the 1970 chub observation in Hauser 



ia'Cions were sampled xn Janyon i^erry and Hauser at 
same point in their developments 'The estimates on dispersal 
rate for this study may be somewhat conservative in view of 
the 1967 and 197^ Utah chub samples « 

Projection of the rate of downstream movement for chub 
below Canyon Ferry Reservoir based on the rate estimates in 
report should be done with extreme caution^ It is not known 
why the Utah chub has been unable to develop into a signifi-- 
cant component of the fish population in Canyon Ferry since i 



was first sampiec tner 
and reservoirs below C 
and fish 



iars ago^ in addition^ the river 
'erry differ markedly in habitat 
! river and reservoirs above Csnyc) 



it th 



;ne y- 
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chub= Populations are well developed in the Hsdison River 
Sloughs with these fish comprising 7=7 percent of the samples 
taken (catch rate - 1.^1 Utah chub/hoiar)« The lower Jefferson 
River Utah chub popialation is relatively weak at this point 
coniprising 2«9 percent of the Jefferson samples (catch rate ~ 
0=022 Utah chub/hour). It is not known if these populations 
are resident or transients 

Occurrence of the Utah chub in the Jefferson River (Sco- 
field Pond) is consistent with Graham^ s (195t) finding at Hebg? 
Lake demonstrating that chubs move at least short distances up 
streams and tributaries « No Utah chubs were sampled in areas 
similar to and including Toston Reservoir^ where the Missouri 
River maintains a strons; current and his;h turnover rate^ 
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(1) The Utah chub has expanded its range in the uppe 
Missouri River system since it was first observed in liebgen 
Lake around 1935» 

(2) In this Investiga.tion 
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(i;) The Utah chub may have appeared in Hauser Lake 
early as October 1973 when one was reportedly gill netted 
in 8 shallow ares opposite Spokane Greeks 

(5) No Utah chubs were sampled below Hauser Lake 
DsrHj after extensive sampling effort in 1978« 

(6) Since the Utah chub was introduced at Hebgen Lsi 
in 1935s it traveled the 3''2«7 river km from Hebgen Dam to 
Hsuser Dam^ and was first noticed in Hauser Lake 35 to k3 
years Ister^ This yields a dispersal rate ranging from 3^9 



small utan chub population m Canyon Kerry 
Reservoir is restricted to a shallow area at the southern 
end of the reservoir which had been recently dredged* 

(8) The sampling effort in Hauser Lake indicated the 
Utah chub has been unable to develop sufficient numbers at this 
time to be readily detectable « 

(9) Although probably using rooted aquatic vegetation 
jver and nursery areas^ all Utah chubs sampled in this 
were netted in areas of reservoirs and sloughs where 
^ aquatic vegetation was least developed* 

(10) Utah chubs will use slough and backwater areas 
■ers and streams but apparently will not reside in 
like Toston Reservoir where a relatively st: 



of r; 



ind hlprh turnover rate is 
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RSG0MM3KBATI0KS 
The following are recommendations related to Utah 
chub distribution in the upper Missouri Rivera 

(1) The Utah chub population in Gsnyon Ferry Reservoi. 
should be monitored through routine yearly ssmpling^ to de™ 
tect any changes in density » Chub population dynamics in 
Canyon Ferry Reservoir may be sn indication of what influence 
the Utah chub will have on downstream sport and commercial 
fisheries « 

(2) Hauser Lake should be carefully monitored to de-- 
tect any increases in Utah chub density^ which would indicate 
the chub has established s viable reproductive population in 



(3) Holter Lake should be regularly sampled to detect 
the possible downstream movement of the Utah chub« If the 
Utah chub appears in Holter Lake^ museum specimens should be 
retained^ and downstream dispersal rates calculated^ The 
effects of interaction be.tween the walleye population in Kolte: 
and the Utah chub should be studied^ 

In addition the following life history requirem,ents are 
recomjfiended for future study; 

(1) The preferred habitat of the Utah chub for all age 
classes should be more clearly defined* 

(2) Density dependent population regulatory mechanisms 
for the Utah chub should be studied and related to preferred 
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Ho Utah chiabs were collected in 676^8 gill net hours 
effort downstream from Hgiiser Lake Dam through the system 
to Morony Dam^ This area includes Holter Lake^ the Hissoiiri 
River to Great Falls g and the reservoir system on the Mis-™ 
souri River through Great Falls* In other fisheries in- 
vestigations by the Montana Fish and Game Department down™ 
stream from Korony Dsm through Fort Peck Reservoir^ no Utah 
chubs have been sampled^ 

A study on the longitudinal distribution^ taxonomic 
coiriposition^ and habitat preferences of forage fish in the 
Missouri River between Morony Dam snd Fort Peck Reservoirs- 
failed to locate any Utah chubs in several hundred bsg seine 
and electrofishing samples (Berg 1978 )« Similarly ^ no chubs 
have been observed during recent investigations in Fort Peek 
Reservoir (Liebelt 1978). 

The Utah chub population in Canyon Ferry Reservoir ha.s 
remained marginali unable to develop significant densities 
or distribution within the reservoir during the 11 year period 
after Bandow first sampled chubs in Canyon Ferry ^ Utah chubs 
comprised less than 1 percent of ssanples taken^ both during 
this study and during Bsndow^s investigation (Bandow 1969)^ 
In July 1978f after extensive gill netting in all areas of 
the reservoir^ and including surface snd mid-^depth O^'^O m)^ 
and pelagic setsg only 22 chubs were sampled^ 

Three Utah chubs were captured within the diked wsterfowl 
ponds associated with the dust abatement projects fhe remaining 
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were all captured within trie shsllow dredged 9Te?i st 
the southern end of Canyon Ferry = The southern end is charac- 
terized by rather high afternoon surface tenperstures (2i;^C for 
July)^ relatively turbid water^ a clean sand-gravel substrate^ 
limited rooted aquatic plant developrient^ and a maximun depth 
of about 14.85 ^^ ?e^' salmon ids were captured in the dredged 
southern portion of the Reservoir during July^ however the yellow 
perchj white sucker^ and flathead caub populations were all strong 
ly represented in the samples « 

Some factor or combination of factors is repressing Utah 
chub dispersal and development in Canyon Perry= Instense compe- 
tl-tion for food^ and suitable reproductive and nursery habitat 
with Q-ther well established species in the reservoir such as 
the yellow perch and flsthead chub may be important « The yellow 
perch may also prey heavily on young Utah chub^ 

Calculated dispersal rates which estimate the rate of 
migration from Hebgen Dam to points downstream were based on 
the following sssmnptions^ 

1 ) The Utah chub population in Kebgen Lake began 
moving downstream in 1935 and not before that tim.e^ 

2) Utah chubs sam.pled for this and previous invest!^ 
gations were descendents of the migrating population 
which had become established at points downstream 
from Hebgen Dam^ and were not individuals which had 
recently m.oved from Hebgen Lake« 

3) The Utah chub was not present at s downstream loca™ 
tion before the year- of capture^ 
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(3) Interspecific competition for food and. spsce witb 
)ther fishes should be studied further^ 

ik-) Predator-prey relationships between the Utah chub 
md associated species should be studied and quantified^ 

(5) The commercisl uses and potential should be ex™ 
iinined and developed. 



references cited in text msrked with ■"- 



Anonymous = 1949* Hew industry in Utah utilizes tra. 
Progr, Fish-Culturist 11(1 3) ^85-66« 



■^»-BsndoWg Ferrell Leroy^ 1969« Observations on the 
tory of the yellow perch and fish population 
Canyon Ferry Reservoir^ Montana^ M«S, Thesis 
State University « ]>2 pp» 

Bangerter^ A, 1971^ Fish Lake research project-1 
Div, Wildlife Res.^ Publ, Mo= 71-1» 91 p« 



life his 



±y(-u^ Pisa Ls 
ife Res« , 



•5« 85 



G. T, snd J« R« Simon« 1970 (Rev.). W^ 
tll= No« k^ Wyo= Game and Fish Gomm» l6o 



Hod^ 197o» Fisheries Biologist ^ Montana Fish s: 
Game Depts Personal Corrununicstion^ June 1978« 



Fisnes 01 Hon- 
ana State University^ 207 P 



^ooks 



^ne^ W, F« 1936« The life history of the chub^ T£id£I!l£ 
atraria (Girard) of the Great Basin of Utah^ M^S, Thesis 
Univ« of Utah« 107 p. 



irlandepj 
bioloi 



[andbook 
livs Pres 



reshwater fishery 
s. Vol. One 752 



!ng™Chian, 1975« Bioenergetics of 
trout* 69 pages « Page 25i|.0 in 
of Dissertation Abstracts International 



^, K« h. Wallace, T. C. . 

Assimilation J metaboliss 

^^^^ ®^0£i£' U«S./I«B 
RH 72™ii7. 12 p. 



P«= Desert Bioxne. Has 



.idressg jJori^ 19/ /= wi. 
Game Departments Fen 

rk, W, J. 1953^ A lifs 



ologist ^ 
Tiunicstii 



tory of tne U' 



traria (Girard) from the literature and from colTe; 



nd H« G^ YsrroM, IQJS^ Report 

of fishes made in portions of ■ 

.iSs Colorsdo, New Mexico snd Ar: 



ind s 



Dsvis^ H» S« 19l;0« Laying the foundations of fishery 
Disnagement, Progr^ Fish-G-ulturist 50 1 1-13 « 

Desn^ J» L. and J« D, Varley* 191k^ Annual project report^ 
fishery management program^ Yellowstone National Park« 
U« 3^ Pish and Wildlife Serv«^ 170 p. (Processed). 

L« S« Mills^ 1970* Annual project report^ fishery 



management programs Xellowstone National Park« , U«S 
Fish and Wildlife Serv,^ 100 p. (; 

p F« g P« W« Jackson^ J« Kief lini 
egenthsl^ J« Livesay ^ J« D^ Varle? 
iver snd Flaming 

estigations^ J' 

ish Commas Prog, Rpt^ Ho« 5? 102 



ij K= b«j ii« A^ iiecKmans ana J« I'aimierxs 
plostomatosis in Utah USA« Proc« Utah Acad^ Sci« Artj 
Lett. 53^^) 120-25. 

3Ss S« A« 1891* A preliminary report on aquatic in™ 
vertebrate fauna of the Yellowstone National Park^ 
Wyoming and the Flathead Region of Montana, U»S« Pis) 
, Bull, for 1691, Vol. II, pp 207™256. 



^s-uaurin^ K« t\ ivoq.. iticoiogy or tne utan cnub in t'li 
n.A. Thesis. Univ. of Utah. 



or risn 1 
"Pish Lake= Utah Proc^ Utah Acad* Sci^ 



fi: 



I^Xi iw^i 



1856* Hesearches upon the cyprinoid fishes inhabit- 
; the fresh waters of the U« S^ west of the Mississippi 

specimens in the 
Proc« Acad^ 1^ 



1961« Biology of 
ana « Trans ^ Am^ Pis 



ih chub in 
'Q. 90(3)?2 



■1, 



iria (Girsrd 



thesis f Kontans St, Univ 



1955' Biology of the Utah chub in Hebgen Lake s, 
ns « Job GorriDl^ Hept^ Fed« Aid in Fish Restor 
tion, F"9~R~3. Job IIIA, Mont, St, Dept. Pish 



195i|-» Phases of the life history of 



in Monte; 



mi 



AiQ m F±3a xiesto: 
ish and Game, 10 pp 



tion, F-9-H-2, 
^''<kr& s t e i 1 5 Hephi = 1978 « Comraerc i a 1 fisherman ^ Kewtown g North 



Hayesj S« P^^ 1935« A taxonomiCg morphological^ and dis 
tributionsl study of Utah Cyprinidse 
Bri^hsK 



'dj A^ S« 193^= A preliminary study of an exception? 
y productive trout water^ Fish La.ke^ Utah* Trans= Ax 
'isk Soc. 65s122-.128. 



^'*™^„™™' 1935= Report on investigations of Fish Lake^ Ut; 
Trans « Am. Fish Soc. 6iii122»126 = 

'"'Holton^ George, 1978 « Assistant Administrator^ Montana 
fish and Qame Dept« Personal communication^ March 



.Vi 



rsrrison Diversion Study Board* 1 

biology 

trnatives 



"ersK 
■eport 



S= Bureau of Recla.mation) « 392 pp 



environmental impact assess- 



rab. Gila atraria« wi 



lasis on 



Comparative rates of survival of 
hubs Gila atraria* Girard« in Tw 



i.. 3' 



1 



U1 

Jordan^ D« S« and E* W, Svermsnn, 1923^ American food and 

game fishes^ Doubl'eday^ Page end Co«^ Hew York* S7k P* 

____, 1896^ Fisbes of north and middle America^ Bull* U^S. 
Natl. Mils. k7^ 

^^ l891« A reconnaissance of the streams and lakes of 

the Yellowstone national Psrk^ ¥yominQ^ Bull« U«S^ 
Fish Comm» 9%kl-^3^ 

____s and G* H^ Gilberts I88O. Ho^gg q^i the collection of 
fishes from Utah Lake, Proc„ U,S« Hatl* Mus^^ 31^59- 

Kpsmer^ H« H» and C« B« Stalnsker, 1971^ The growth rste 
and population sias of the Utah chub in offsprings 
Interbiome AbstF« 1(3). 1971, 132« 

La Hlverss X« 1963^ Fishes and fisheries of Heuada^, Hevads 
State Fish and Gams Comti« ?82 p^ 

■^'■Llebeltj Jim« 1978* Fisheries Biologist^ Montana Fish and 
G-am© Departments Parsons,! ooinin'unication^ August 1978^ 

^ivesay, J« C* 1969^ Kxperimentsl chub control program ^ 
Flaming Gorge Reservoir^ Utah Div« Wildlife Hes^^ Un™ 
publ» mimeo« 16 p* 

"J^-Hc Connelly W« J.^ W. J, Clark snd M. F* Sigler« 1957^ Besr 

Lske^ its fish snd fishing, ^tah St« Dept« Fish and 

G©jne» Idaho St^ Dept^ Fish and Gsrne^ Utah St^ Agrl, 
Coll. 76 p« 

HelsoHg W^ C« 1955» Green Mountain reservoir studies^ Colo- 
J rado Fish and Gams Departments 211 pp. 



-^euholdg J. M. 1957* Age and growth of the Utah ehub^ Gila 
a.trer ia g (Girsrd)^ in Pangiiitch Lake and Marajo Lsks^ 
tJtshg from scales &nd opercular bones* Trsns^ Am« Fish 
Soc, 85.-217-233^ 

'"Olson, H« F. 1959* The biology of the Utah chub^ Gils atraria 
(Girsrd)^ of Scofield Heservoir^ Utah. K,S^ thesis^ 
0tsh St. Univ. 3k p. 

'^1.,.™™™™^ 1957^ Age and growth of the Utah chubg Gila B^^MElS^t 
(Girard), in Fish Lake^ Utah. Proc. Utah Acsd^ Sci.^ 
3iii63-85. 



4-2 



Life history 
piplostomum ; 



A« HeckFisng and R^ S« 3v! 
■nd habitat analysis of th§ 
ia_thacemng Trematoda Diplos 
Parasitol^ 63( 3) ^ 



potential biologic 
iitism, Proc« Utah Acad« Sci, Arts Lett» 53 



■'^Feterss J« G« (Sd}« 19614.^ SummaTj of calculated growth 
on Montana fishes ^ 191^8-61 » Montana Dept« Fish and 

.t« F-23™R"6« 76 p. ( 



S OS 



Kramer^ 1974« Respiratory 
Gila atraria (Girard) and spi 
) „ J „ F1 wh 



s luir; 



dace^ Hhxnic 
6(l^)s2'r5-222 

'eesj H« D« 1936^ Feeding , habits of Ti££I3£ £i£££i£ 
M,A« thesis, Univ. of Utah, 70 p. 



ilO. 



Girard 



^ish. Soc«, 2k-2S 



Sisrler 



in relation to ths 

r fish in Fish Lske« Utah St. Agri^ 



5ull. 358. 26 



„. 1953^ 

history d? 

. 19i|-8. 



The collection and interpretation of .fish life 



^ond ■ studies 8 Utah Coop 
m. 13(1 )i29-3i|-« 



iller« 1963, Pishe. 



£.« x; 



■ ietxi 



ish in 



.ellowstone Lxi 



SirfipsoBg J* C« 191 



;ill netting s 



>:? 



River miles snd rate of downstream dispersal 
for Utah chubs from 



t6 



ana scientiric names or risnes 
in this paper (American Fisheries Society^ 197' 
A list of common and scientific names of fishes 
from the United States and Canada^ Special Pub 
No« 6» third edition^ Reeve M= Bsilev^ ed* 1?0 



SALMONIDAE 
Brown trout 
Rainbow trout 
Cutthroat trout 
Arctic grayling 
Mountain whitefi; 
Kokanee 



Salmo trutta Linnaeus 
Salmo gairdneri Hichardso 
Salmo ,cl^xkl Hichardson 
Thvmallus artic^^ (Pallss 
Prosopium wi,l.lia,i?isor^i (Gi 
Oncorh'ynchus nerks (Malba. 



r xuivvjxij'iirj 



Yellow perCi 



Stizos.tedlon xUiX^illS xliXSJ^filL 
2.SX^^ f Igve.sc.^p,^ (Mitchill) 



.itchil. 



rgemouth bass 
kinseed 
lack crappie 

luesill 



Micropterug Salmo ide.s 
Lepomis gibbosus (Linna^ 
Pomoxis nigromaoulatus ( 
Lepomis piacrpcl^i^'UF; Fafinesque 



L^j^ 2o^ (Linnaeu- 



Black bul 
Channel ca 



ish 



Hoturus flavus Hafinesque 



Hafinesque 



AK 



hite sucker 

_nose sucker 
ountain sucker 




rolden shiner 
fathead chub 



'inus earpio IjU 



No.temigonus cr ^^s^l^enca^ 
Hybopsis ^p;racilTs TrTcj 
Gila atrar'ia' "TGirsrd) 



[itchill 



kottus b; 



^3 

^ G. R.g V/, L« Stokes^ and K. ?. Horn» 1968. Some 
late pleistocene fishes of Lske Bonneville^ Utsh^ US. 



risnes ox 
stone national Park* Bur^ of Fish« Doc« No« 

Snyder^ J= 0, 1921 , Notes on some western fluvial fishes 
described by Charles Girard in l856« Proc^ U«W^ Hstl 
Mus,. 50S23-26. 

Starostkss V»J«g John Lund^ Robert Wiley^ and Dave Dufek., 
1976» Flaming Gorge Reservoir and Green River Post- 
Impoundment investigstions* Annual Performance Rept« 
Ped« Aid in Fish Restoration^ P"-28~R-5« Utah St= Div 



^ Wiley^ and D« Dufek« 19?5« Flamii 
ge Reservoir and Green River post-impoundment in- 
stigations« Annual Performance Rept» Fed^ Aid in 

F"28-H"k. Ut« Div. Wildlife Res. 



Flaming Gorge Reservoir and Green River post»impound- 
ent investigations, 197i4"1975« Annual Performance 
t. Fed, Aid in Fish Restoration, F-28«R™3. Ut« Div. 



or risnes o; 
.cad. Sci., 13^''36. 



aiet 
iins Gorae Reservo: 



ziusj W« J« 1974-' Post impoundment fishery investigation, 
Gurecanti Unit^ Upper Colorado River Storage Projects 



:es. Ful 



pag: 



ion and scientific nsmes of fishes 
tioned in this paper * ^ ^ . « « « = 

Kap of Hebgen Lake showing gill net sets 

Map of Snnis Lake showing gill net sets 

Map of Canyon Ferry Reservoir showing 

gill net sets «»««= =»«=,», » 

Map of Hauser Lake and Lake Helena 

dnR gill net sets * « « « ^ « « « « 



Map of Holter Lake showing gill net sets^ 

Utah chub catch numbers ^ percents of ssmpl^ 
lengths'^ and weights by sample ares in 
English units « « « « « « ^ « « « * ^ ^ ^ 



Hebgen Lake gill netting 

Snnis Lake gill netting summs' 

Viilliams Slough gill netting 

Scofield Pond gill netting siimmary« « « « 

East Three Fors Pond gill netting summary 

Madison Piver Sloughs gill netting summary 

Toston Dam gill netting summary «■ , = « , 

Canyon Perry Waterfowl Development gill 
netting 



50 



aanyon Fe: 



^oir 



ttij 



S2 

S3 



51 



Sk 



55 



56 



58 



60 



ij? 



ne- 



Helena gill netting summary 



lolt-er LaKe Rill nettms s 



.issour txiver 



62 



U 



blOURF; 



tin^ siimmj 



ill 




A sill N@t Sets 



Appendix 3^ Map of Hebgen hake showing gill net sets 



lib 




^ Gill IMet Sets 



APPSIIDIX G. Map of Bnnis Lake showing gill net sets. 



CANYOH ¥EUm EESEHVOm 



1© 



A Gill mt Sets 
'---" 0lted Waterfowl Ponds 







APPENDIX D. Map of Canyon Ferry Reservoir showing gill net sets. 



^0 



UPFER HOLIER LAKE 



MISSOURI RIVER 



LAME HELENA 



MAUSEE 0AM 



HAUSER LAKE 







CAN¥©I^ FE^HY 



# = aili Met Sets 



APPENDIX E. Map of Hauser Lake and Lake Helens showing gill 
net setss 




51 



LOWER HOLTEl tAKE 



UFFEK II01.TEE LAKE 



m 

4 







10 



km 



^ ^ Gill Net Sets 



APPSNDIX F. Map of Holter Lake showing gill net sets. 



XX G. Vt; 



rss percents or 
,sh units are used« 



lengths « and weights by s. 



7/78 
6/78 



.son Hivep 



'fowl Ponds 7/76 



'on Perry Reserve. 



PERCENT MEAN 



2.9 12a^J 



5.8 5^5-6a 



9 7 







0.6 6«5™13«6 0.60 



0,28 
0.08 
0.27 
0«30 
0.35 



vn 



ppendix H« Hebgen Lake (Madison River) gill netting sTiminsry by species sampled^ Ke' 
sets made 7/23/78 through 7/21.1/76. 



Percent Mean Mean 

er Catch rate Total Length ■ Range Weight Net Sets 
led per hour Catch (inO' (in«) (lb«) 






7-1.1- 16«6 7«9-2K7 1^73 
inbow trout 2 0«030 0.$ ll^Ij. - 0,60 



0J|09 


0«030 


0.273 


^^333 



lountain whitefish 18 0.273 U«9 15 » 6 1i4-.3-1^^9 l«i|-5 

0«6 6«5-13«^ 0.60 



5U5 



.ix I« Snnis Lake (Madison River) gill nettin 
by species sampled^ Nets sets made 7 



r Catch rate Total Net Sets 
Sampled per hour Catch 



White sucker Sk 3»857 52.9 

Longnose sucker 9 0^614.3 d^& 

Utah chub 39 2.7&6 3Q^2 



TOTAL 102 7«286 



Golden 3'- 



Williams Slough (Jefferson River near Willow 
Greek) gill netting suimnary by species sampled^ 
Net sets made 6/22/76 through 6/23/78 and 9/7/7^ 
through 9/8/78. 



ir uatcn rs" 
Sampled per hour 



w perch 26 0^314.1 12^5 

ite sucker lii9 1 = 956 71 « 6 



p 



Scofield Pond 
species sampl« 



son River near Three Forks) gill nettini 
t sets made 6/21/78 through 6/22/78 « 



Sampli 



Catch rati 
per hour 



Percen" 

Total 

Catch 



Mean 
Length 
(in« ) 



Range 
(in. ) 



Meai 
Weij 



:t Set; 



se si 



2 



0«065 
0.172 
0.022 
O.Oi4.3 

0»065 
0«258 
0«022 
0«108 



8«6 
22.9 
2,9 
5^7 
8.6 

2«9 



9.9 
7.8 
2«1 



5«9- 9»0 
6«8™12«6 

6«5- 8»8 
6«1-12«1 
6«I|-- 9«5 

10.9-17«l.j- 



0.36 
0«12 
0«23 

o«58 

0«20 

0.77 
0,96 



(U6«50 



vri 

Vn. 



bV 31 



e Forks Pond (Madison River at Three 
s sampled. Net sets made 8/3O/76 



rks) gill nett 
8/31/76. 



ig summary 



Catch V8 
per hour 



Percen" 

Total 

Catch 



Length Range Weij 
{ in« ) ( in^ ) (1' 



3t Sets 
aours ) 



nitei isi 
er 
^nose sucker 
illow perch 
:rp;emouth bass 
kin seed 



■ arp 



0,01J| 


o.k 


0«01i| 


o.k 


0.895 


26. Q 


o«oi|3 


K3 


0.099 


3.0 


0«01[| 


OJi 


O^OIli 


O.li- 


0,497 


1ij-«9 


1 ,61j.7 


k9^k 


0.099 


3.0 



9«8 

10«6 

8,1 

7«0 



10.8 
8«l 



70™13»8 

7.0-~9»9 

5.1-8,7 



0«1-13«2 

5^7-7.2 



o«30 

043 

0«16 
0J6 



0«61 

0.15 
o«28 



(70«I|_2) 






'er Sloughs (n 
let sets made 



isr Three Forks) gill netting summary by spec 



Sampl' 



Percent Mean 
Catch rate Total 
Catch 



Mean 
e Weight 
) (lb.) 



[et Sets 



;einouth bass 



o 



0, 


SSk 


2. 


>399 


0. 


.185 


7< 


,011 


0, 


= 185 


2. 


.952 


1 , 


,10? 



3^8 1 



I4..8 



2«6-.20.8 



0™ 1.0 



29 



0«50 
0.13 
0«07 
0«08 



(5Ji2) 



1L^«391 



Toston Dam (Kissouri River) gill netting stimmery by species sampled 
sets raBde 6/19/73 through ^/1/liS. 









Percent 


Mean 




Kesn 








Number 


Catch rate 


Total 


Length 


Range 


Weight 


Ket Seta 






Sampled 


per hour 


Catch 


(in« ) 


( in- ) 


(lb.) 


(hours ) 




Brown trout 


16 


0.101 


h"! 


13.9 


8.1-20, 


.5 U13 


8 




Rainbow trout 


1l| 


0«089 


kA 


I3J4- 


6.9-18. 


.1 0»95 


(150^17) 


\n 


Mountain whitefish 


10 


0«063 


3^0 


10«2 


6.9-13. 


,5 Oj4lj_ 




00 


White sucker 


222 


1 .\\Qh 


65^7 


11 ,0 


6.i|™l6. 


, . 60 






Longnose sucker 


8 


0.051 


2^]\ 


^ 


™ 


™. 






Stonecat 


3U 


0«215 


10«1 




^ 


^ 






yellow perch 


1 


0«006 


0.3 


™ 


-» 


™ 






Carp 


2 


0«013 


0«6 


^ 


^ 


^ 






F'lsthesd chub 


31 


0.196 


9.2 


™ 


"- 


-" 







2A 



m 



endix Q« Hauser Lake (Missouri River) gill netting summary by species sampled « Me' 
sets made 6/15/78 through 6/1 6/78, 6/26/78 through 6/3O/78 and 7/19/73 









Percent 


Mean 




Mean 






Number 


Catch rate 


Total 


Length 


Range 


Weight 


Net Sets 




Sampled 


per hour 


Catch 


(in. ) 


( in« ) 


(lb„ ) 


(hours ) 


Brown trout 


30 


0«072 


Ki^ 


19«0 


7«0™26«7 


2.83 


25 


Rainbow trout 


38 


0.091 


1.8 


13.7 


10^9-194 


0.97 


(I|-15«53: 


Mountain whitefish 


15 


0.036 


0.7 


^ 


™. 


». 




Yellow perch 


60 


0.1i^[}_ 


2«8 


~-. 


™ 


™, 




Vlhite sucker 


1l|0i|. 


3^378 


66«1 


13«6 


8.6^18.9 


1 .20 




Longnose sucker 


575 


1.381^ 


27 «1 


15^6 


7«5-19a 


1 «61 




Carp 


1 


0^002 


-»- 


™ 


™ 


™ 




Flathead chub 


1 


0«002 


"J'c 


™ 


™ 


_ 




Utah chub 


1 


0«002 




9a 




0.35 




TOTAL 


2125 


5^113 





0«lf of s 



oc 



Lake iielena Cdirectl 
Lake via Prickly Pea 
siunmsry bv sDecies s 
7/1?/?8 through 1/19/1 



nCi-nTM^o 



ted with Hause: 
gill netting 
Net sets made 



er Ga 



'ercent 
^otsl 



Het Se' 

(hours 



Yellow 
White sue 



19 



31 



lll| 
0.126 
3 



0.186 
0»006 



i^ 



^9 



on te 
project ponds) gill netti 



' by spei 
7/25/78 



Sample! 



Pare 

Total 



iet Set, 



Mountain whitefish 
Yellow perch 
ite sucker 

gnose sucker 
arp 



15 
253 



0.018 
0.163 
0^272 

if«593 
0.163 
0.127 
1,561 

0.05ij- 



2^3 

3^9 

65«9 

2.3 
1.8 



ii 



.eservoir (Missouri River) gill netting summary 
sets made 7/IO/78 through 7/1l|-/7S and 7/31/73 



species 
ough 6/[|/7b 









Percent 


Kean 


Mean 










Number 


Catch rate 


Total 


Length 


Range W 


eight 


Net Sets 






Sampled 


per hour 


Catch 


(in. ) 


(inj ( 


lb. ; 


) 


(hours ) 




Brown trout 


9 


0.018 


OJ4. 


19. i|. 


l6.7-2i+«2 


2, 


.66 


25 




Rainbow trout 


109 


0«22i4. 


5.3 


13«2 


6,6-19.3 


1 , 


.13 


(i486„5Ji) 


o-~ 


Mountain whitefish 


SS 


0«113 


2.1 


13«0 


8,3-l6«2 


0, 


.89 







Yellow perch 


721 


1 .hfi?- 


'iS^k 


1.2 


5«3- 9«6 


0, 


,20 






White sucker 


1000 


2^055 


i|9«0 


11 «1 


6.7™15.6 


0, 


.60 






Longnose sucker 


31 


0.06l4_ 


1.5 


10»6 


6«9™16.0 


0. 


Sk 






Stonecat 


1 


0«002 


-;;- 


™. 


^ 




» 






Carp 


m 


0«173 


k^l 


^ 


^ 


■ 


» 






Flathead chub 


10 


0,021 


0.5 


10.1 


9O™10.9 





^3i| 






Utah chub 


19 


0«039 


0.9 


Q.2 


6«2™10«7 


0, 


00 







4^19' 



m 0« 1% of sampli 



XX O 



/8ke (Missouri River) gill n< 
■e 5/23/78 through S/2b/l%, i 



; suimtiary by species ssi 
'12/78 through 9/lS/7t3, 



'led« Ne' 



.amp led 



Catch ral 
per hour 



Percent 

Total 

Catch 



in. 



V/ eight 
(IbJ 



inbow trout 



Iter 1. 



mose sue. 



28 



69I4. 
298 



0«082 
0«27i; 
0«121 

0.077 
0»7i|9 



0«8l6 
O«033 



2.0 



U6«9 
20.1 



k^O 



12 
12. 



9 B 1 - 2l| , 5 
2«7-l6,0 
6«7-17-8 
1«6™25.0 
5^2^11.5 

7«7-17«1 
6«U-15«9 



2«62 



0.25 
0«91 
0»62 



19 



^0 



OJ 



k^oSQ 



ix 1\ Missouri River (1 mile above 
by species sampled^ 



.ps.igi giii netti; 
let sets made 



ite Total 



Net Sets 



Brown trout 
Rainbow trout 
Mountain whitef 
Bur bo t 

.ite sucker 



ish 



51 



0.02Q 
0,392 

oai2 



1.566 
1, 



3 



0,8 
.0«9 
3^1 
2.3 
3^k 
19.5 



35^75 



Tintinger Slough (Missouri River near Cascade 
gill netting summary by species sampled^ Net 
sets made 9/20/76 through' 9/21 /76. 



ler Catch 
Sampled per 



:es Total 
Catch 



iet Sets 
hours ) 



S3 0.986 



98 



Lonenose sucker 



0.03 





26.1 

17.2 

ij-6.3 

1.0 



53^75 



ick Ksgle^ GochrsuBg and Morony Reservoirs (Kissour River st Great Palls) 

iry by species sampled^ Ket sets made 6/5/78 through 6/13/76 



r Catch ra' 
Sampled per hour 



Percent Mean Mean 

Total Length Range V/eight Net Sets 
( in« ) ( in« ) (lb« ) (hours ) 



litef isl 



2 



0. 


.027 


0. 


, 022 


0. 


,ooii 


0. 


^OOlj. 


0: 


,090 


0, 


.00i|. 


0. 


,009 


0, 


.001; 


i;«609 


0, 


,lj.26 


0. 


.009 



o.k 



0.2 



Q.2 
0«2 



3 6.9"15»2 



12.0 
1i;«0 



8.3 



0™ 7 



6.2-16,1 
6«6™15«6 



oAh 

ush 
0,57 
0«9B 
0.19 

0.22 
0«52 

0«85 
oJi5 



222 






:iver Miles end rate of downstream divsperssl for Utah chubs from Hebgen Dei 
■t8h chubs first observed at Hebsen Lske In 



RATE OF KOVSMENT 



Distance Utah chubs 

Utah chubs sampled before 

;eri Dam sampled 197Q 19?ti 

Loc9tion (river miles) (miles/yr) ' (miles/yr) 

is Lake 6?«6 



222 



TcuIateFTrom^Graham^^^ 

.Iculated from BandoWs 196? observations (Bandow 1969) 

ilculsted from Kevalans 1970 observation (Helton 1978) 



• 



178e6 1^1 5«64H'r 

osite Spokane Greek) I83.3 ™ 5«2^hhv o^ 

site of 1978 capture) 189»8 h^k 



96.6 l4.«6 5«^-5^^^^'^ 



• 



